The change in excitability of unstained nerve cells from neonatal rat cerebellum was measured as a function of the energy flux and wavelength of incident laser light. The energy flux was in the range of 0 to 100/zJ/sq. pm. 6 wavelengths between 490 and 685 nm were used. Laser pulses above a threshold energy flux significantly reduced the cells' excitability as measured by extracellular stimulation. The sensitivity of the ceils, defined as the inverse of the threshold energy density, increased by an order of magnitude toward the shorter wavelengths. These results are consistent with primary absorption of the light by mitochondrial enzymes, resulting in local heating followed by mitochondrial calcium release into the cytoplasm.
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We previously reported the results of preliminary experiments which indicated a reduction in the rate of spontaneous activity of unstained nerve cells as a result of high intensity ruby laser irradiation (694 nm) 20. No change in rate occurred unless the incident laser energy density exceeded a certain threshold value. In our attempt to correlate the functional change produced by the laser with absorption by a particular constituent of the cell, we obtained an action spectrum of a reduced electrical excitability using a liquid dye laser. The functional end point is the change in voltage needed to elicit an action potential when the nerve cell is stimulated by current injection through an extracellular microelectrode. The results presented here corroborate our earlier experiments with nerve cells in that the laser absorption leads to a reduced electrical excitability, and that low doses of laser energy may be delivered with no apparent effect.
Explants of rat cerebella were obtained from 2-3-day-old animals using methods described previously la. After about two weeks in vitro a near monolayer of nerve cells and glia was obtained, permitting visualization of individual nerve cell bodies using phase contrast microscopy.
A liquid dye laser (Phase-R model DL 1'100) that produced a 1-/~sec pulse was used for the irradiations. The energy of each laser pulse was measured with a photod/ode and beam splitter arrangement, which were standardized in a separate measurement against that of a calibrated photodiode placed in the focal plane of the
